Platelet-activating factor stimulation of rabbit platelets is blocked by serine protease inhibitor (chymotryptic protease inhibitor).
The serine protease inhibitors diethyl p-nitrophenyl phosphate and phenylmethylsulfonyl fluoride (chemical modifiers of serine residue) and N-acetyl-l-tryptophan ethyl ester (competitive inhibitor of chymotryptic protease) inhibited 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine (AGEPC; platelet-activating factor)-induced platelet aggregation and secretion. The inhibition was dependent on the preincubation time with the serine protease inhibitor and on the concentration of AGEPC and inhibitor. The IC50 value of diethyl-p-nitrophenyl phosphate, phenylmethylsulfonyl fluoride, and N-acetyl-l-tryptophan ethyl ester towards 5 X 10(-10) M AGEPC in serotonin release was 2.2 X 10(-4), 8.0 X 10(-4), and 5.0 X 10(-4) M, respectively. In experiments where platelets were incubated with these inhibitors and then washed with buffer, the inhibition of AGEPC stimulation was not observed. Prostaglandin H2 analog U46619 (10(-6) to 10(-5) M)- and thrombin (0.1 unit/ml)-induced platelet activation were also blocked by 1 mM diethyl p-nitrophenyl phosphate and 1 mM N-acetyl-l-tryptophan ethyl ester. The binding of AGEPC (1.5 X 10(-11) to 9.4 X 10(-10) M) to platelets and the platelet cyclic AMP level were not affected by diethyl p-nitrophenyl phosphate, phenylmethylsulfonyl fluoride, and N-acetyl-l-tryptophan ethyl ester. However, 1 mM diethyl p-nitrophenyl phosphate and 1 mM N-acetyl-l-tryptophan ethyl ester suppressed 10(-9) M AGEPC-induced breakdown of phosphatidylinositol 4,5-bisphosphate and formation of phosphatidic acid to 10-12 and 39-42%, 40-kDa protein phosphorylation to 4 and 30%, and arachidonic acid release to 17 and 28% of controls, respectively. On the other hand, 5 mM diethyl p-nitrophenyl phosphate did not inhibit diacylglycerol production and arachidonic acid release initiated by 2.5 mM deoxycholate treatment, suggesting that receptor-mediated phospholipase C and phospholipase A2 activation were inhibited by the serine protease inhibitor, but the deoxycholate (physicochemical stimulant)-initiated activation was not. AGEPC-induced 20-kDa protein phosphorylation and the inhibitory action of AGEPC on cyclic AMP accumulation were abolished in the presence of diethyl p-nitrophenyl phosphate and phenylmethylsulfonyl fluoride. However, a tryptic protease inhibitor, 1 mM p-aminobenzamidine and 1 mM benzoyl-l-arginine methyl ester, did not prevent the AGEPC-induced platelet secretion.(ABSTRACT TRUNCATED AT 400 WORDS)